/ Searching PAJ 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 11-145481 

(43)Date of publication of 28.05. 1 999 

application : 



(51)Int.Cl. HO 1L 29/786 

H01L 21/265 
H01L 21/762 
H01L 27/12 
H01L 21/336 



(21) Application 
number : 

(2 2) Date of filing: 



09-304490 
06.11.1997 



(71) 

Applicant : 
(7 2) Inventor : 



DENSO CORP 

ONODA KUNIHIRO 
MATSUI MASAKI 
YAMAUCHI SHOICHI 



(54) SEMICONDUCTOR SUBSTRATE AND MANUFACTURE THEREOF 
(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the 
degrees of freedom in element design, when an 
element forming region having different film 
thicknesses is formed as a semiconductor layer 
of a an SOI substrate. 

SOLUTION: An SOI substrate 1 is constituted by 
forming an element forming region 4 as a 
semiconductor layer on a single-crystal silicon 
substrate 2 of a supporting substrate via an 
insulating film 3. The element forming region 4 
is formed in such a state that a thick film region 
4a and a thin film region 4b are connected, and 
that they are insulation-isolated from their 
surrounding part. For example, when a MOS 
transistor is formed, a region 4a is used as a 
source and drain region, and the region 4b is 
used as a channel region. The sufficient film 
thickness to form a silicide layer can be secured 
in the region 4a, and the film thickness suitable 
to use as a channel layer can be maintained in 
the region 4b. 
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[0 0 5 3] Sites *?fFMffi^4^V-X, Kl/-f> 10 

**4a©flWP*ff<> f-**;MH«4boBW*»< 
7&£Lte©T\ *-+*/WW4 b©lW©iWft***S 

8BfcO»S*«lflfl LTfifitn[<0«fttO^»ft fc<0*»« 
CtA<T*t5«J:-5li:SS 0 fLT> C©J;5&S0IS 
fil A£±fHLteJ:9&IgP 1~P 1 1 *S|ITi!i£-f 
5<k3{cLte©T\ RfSftie*f>fllP-r5<li:S<fS# 

5 0 20 
[0 0 5 4] ±E*8(UBttKfcV^T«, AttXS 

•vibimsmitam^xM piirii, locosu 
8 * c k * 0 m?Bs$.mm 4 n*ttft#jE*- 

S<fc5f;:Ltetf, cft»«:|g&?\ fljfctf, *fjifrr*«« 
©*BftS"J 1 7 *«»WKXy f-V^T»*1" 

4*^'rsiii:T-t,*eig^st-rsci:^T-#, one 
&it% ucTjkLtcs o\ mm 1 tmm<D so issi 

[0 0 5 5] Site, ±E*8t»ttKi3V>Ttt, ¥S(fc*& so 
a#»fcbTCVD»KJ:0»*^*«{t«l 6<Dfrt 

mttzm^t Lx^<D^m^> y 3 >m*mm? % c t 
tc * d ¥s< tr sis t -r s c 1 1 t* s § . 

[0 0 5 6] (Sl2©*6BJg|R) H7 4B*tfH8«» * 

m%z££Z&, so iigit^Tso is«i 9 

£!8tftei:<:3T% Cfttt, 08 (c) E^fMol 

oiaifc^LfctcDtiii^oso 1 ssi 9%^-r« 

ItS S 0 I S« 1 9 icfc^Tfi, *6«#J8£fT£3 te& 

k loco ski 8*««-r*oT«a<, m&tzm 
ttwm 4 n*irafe*it3 te n vftmLtcm&t t 

[0 0 5 7 ] II 7 43 «fctf H 8 ««JfiXBO«jSW»fffi* 
jjVf «><DT\ LXT, Ctt£©0£#S8LTffi>ij®gk:o 

P 1 W4, Jg 1 cDSIgg^® t |WI«ic 0fHcOffii^fc EflgI5^ so 
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[0058] ccotf, mtf, mBftmm&om® 

d 2Kit^TS<&3J:5fc (dl>d2)ffM-T§ 
(07 (a) o Sites <!©«}; 3 fcS&S^t* 

h u v ^ 7 -< mmic iotvx * - u 

[0 0 5 9] C®», IMWfcIgP2%«TX<yf->^ 
SfcJBriWS (110 (b) #M) o COI^, 

avmi 5 ©§?#«, x<> 

[0 0 6 0] Cttt2:> etl€tl©^«0'>l>3y<Dff« 

(D^^ffifc^t^^i^^^^v'yn^i 5%x 

*S/ij3>ill 5 a, 1 5b&ifT*aa65J:3{C^-r 
[0 0 6 1] 443, ^>ij3>I 1 56<H»*¥ffi 

[0 0 6 2] C©£, -f*^ayJBI5«X8P4*3)iB« 

I'+^axsi 4mi&L mm (c) m , £*an 
s/ y 3 y«ijgtxe p 5 Tf*B*s/ y n v« 1 5 

1 6 (110 (d) #M) *9f«l8P7TP*UT¥S 

*ii*je*r* (1111(e) *sb) o ttt^T, 

*IS P 8 T% S#S*i: LTOJWSft 'J 3 ySffi 2 
tlfiO^fc-ti: (08 (a) #M) s HMJMPQ-CWSa 

m*fi%octic&r>-<(*y&xmi 4W»i?ofij(i* 

(IEDH (b) #M) c 
[0 0 6 3] ^C, SWISP 1 0(C*3VT, SlJJi^tl 
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mmi/vaywmi 7 3 o % \z$mm 3 <o~% 

X\ t©58!«©«**ii^{fcfcLT«Hi-fsci:K: 
IMS' 'J n $| l 7 ©JSWtf »i *»#ftHJF*fc <k »3 Mt 

s^n, «?«/ais«4SK:ie»it3-i?»it*ftfe«ffi 

fc^Sns*5(c«:5 (IQH (c) #B£> . 
[0 0 6 4] CV&viSifBZCDMWBt&lc&tlli, )\& 10 

f«ra*fT4oTaS*Jg«LTfc<C4:tJ:»), ill 

sxm&^stLx. w*xgp i o^nsfiLftttfc 

«^3*BMXh-y/<fcLT^Sti:fc«J:9*6»# 
[0 0 6 5] gfc, ^2©««{Cj:tl(^ 

^yijnyil i 2 £mm\M*>m±t&-e&z& 
ig&i/oxymi 5*m^z<»T\ wffl*mit>z>£.5ic 20 

[00 6 6] (S3©&iBJgl8) H9fc«fctfBll 0tt# 

3tig<Datn%«nsw{c^-rtoT&»), Ei o«&x 

SKfetf SflfeSWBfB*^ LTV*. 
[0 0 6 7] Sf, ^^-yxyf ^"IIP IT'S, so 

t> |g?^figffitS4©Jg«(c^j(Stfc[H18Pi:ft5«kdt 
&g&©M*&tt5<J:3U:-fS (010 (a) #J8D „ 

«bss/U3>s«i 2 oaM*frrssBK» 

l/T, JMMfclgP 2tT«fbM l 34*it*i:« 
fc, KfkiUgJ«XSP6K:TCVDjSaHfc:i»>¥aft 

Lr*6»il3*^-r* ([10 (b) #BS) o 40 

[0068] KD-a-t>-&iigp stcfev^T, me 
nr> >j n >s« 1 2 tjgja Ltzmm 3 ©bk^jssk 

tLT©me B B B '>'J3>S«2^ft!iD^-& (RH 
(c) #RS) N COtfjKfcLTfrSffgXgP 1 UCi. 

k> , msa^ u n >ss 1 2 o»ffi®jA^ zmmzn & 
«Lfc««fc**j:5fcf s mm (d) . co 

T, SOiafcl 9*Jg$-fSd£:tfT*f?3o so 



16 

[00 69] ±M<D£i\ZLXS0 \W&\ 9* 

Kftxap 2 t^TtSo 

[0 0 7 0] C<0,t5ftm3O^6Bg||KJ:ntf, -Y* 
LfcXgfco^TfcXg&%^&<?-3Cfc*n?£, ¥ 

«WMacTft«ifiSA^ y n >sis 1 2 immicz 

SO ISR1 9 SiSfcfcSo 

[0071] (.mAomimm mi i^lei 3« 
*fs»©ss 4 (Dmmmm^t t, o-e, n 2 <onmm 

tg&3fcc?>&, -T^&AJfJg/iStXgP 4tc5t5£o 
T^^SAllilSmi: LTO*B»^U3>H*»* 
SHStmjftSXSfc LT<D£SHr> 'J 3 yJUJgj&Xg 

[0 0 7 2] 0 1 1 «Xg©*tB&£^U 0 1 2fe.it>" 
0 1 3a§X@T*O^SW»fffl*^L;TV>a„ 

x y f- y yiM pim S2 nnmrnm tmmich 

X, ¥*ttHfflg1Si: LTOJ&iet&S' U 3 yg« 1 2 {c 

2 c, 1 2 d, 1 2e*ML (012 (a) K M< 
J»IMfcXSP2T?tt, J»«fk«Bl*fT*t>Tia«{fcSll 
3%&l&t& (IB10 (b) $88) o 
[0 0 7 3] MV^T, J*y&Xm&l8.xnP 4-fii, 

#^ B B B ^> y 3 >s« 1 2 coMfkit i 3 itft t t^t ^ > 

SA*ffft3o col^ f^->'JnySi2 l rttc 
Bf&2nZ>J*ymxm2 Ott, gS^^:ffM^^^TV^5 
Hg|512c, 12d, 1 2 eOfl&SKfcfcTgaSiSS 

f 3 «fc a ft«^«C )£ C Ti?g$ 5 * VffiAS 2 0 
a, 20b, 2 0 c*^fig$nS<fe3(cSS (Ir10 
(c) #H) o ^^>')iAg2 0a~2 0 c 

>aAJi2 0c©^)b\ a»«tjg«L«k3i:-rs# 

e B B B -> y 3 y mm 1 7 <omm t ®mu±mm t&z&o 
[0074] m2<DmmBmtmmcLz. mt 

HJg^Xigp 6fc<k 0, ¥±i«aMi: LTO^fk^ i 
6*CVDjSaHt«fcO»fiKU W^XgP7ic<fcD, 

0 (d) #sa) o m^x, m&t>&T.nP8ic&K>. 
zmmfat Lx<om^> v 3 >s« 2tm 

(01 3 (a) mm) , »J8IXSP9{i:J:0i'^VffiA 

« 2 0 a ~ 2 0 c ©iBT?iijit*ff ftv^#ea-> y 3 y» 

St 2 1£«J8*N5. 

[0075] cot*, W B 'y'J3yii2 1 offlNi 
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mi. -<*y&xm 20 a ~2 o c tfa«**rr sttis 

#r*tt»KBa«K:«**nTv^* ens (b) # 
a» = mmxMP i ok^t, jwsfts/yny 

!M2 io*ffi*Bf«-r*ci:fe:J:»), «ffia«flBK4 

tift«{Wc»J«*ti* (RBI (c) *JS) o 
[007 6] C©£9&£4©*flBgmcJ:n& -Y* io 

^axwaatrap 4K$fc£oT-i'*>a.*j«*m* 

SPBfcfcttSBMUjgP l OTiiJIiE^IHlfl^TOfc-r 
CfcaSM^T, Xg&*'>&< LTffiRg 

[0077] (.msvmm&m) mi 4$s&xf®i 5 a 

VTtt, ^aSftSStLT, El l 5 (c) fC;jVf J; 5£ 20 
MSi: LTOW B -> U n 2 _Lic*ftii§i 3 tfftjft 

2 3 b, 2 3c ^ffM$tlfc^T'$)5o 
[0 0 7 8] CtUJ, SO IS1S2 2tLT, IMi9l3 
■p«S»»(i*nfc«jB7?IWPOSa 5*^^*1 2 3 

J&SffiJg 2 3 a ~ 2 3 c S C Bf&L 30 

[0 0 7 9] C©i5&SO I®£2 2 ©fii&£i££0 
^TflHWciMffr*. «JBX8tLTttS2<D* 

2 3 co«wc»*LTW*Ttt6*«B&r* m 1 4 

(a) c TfcfeS, M*l 2 f ©SS<*8stt#iB <o 
fcfcS.fc'pte&jSU ftg|$12g, 12h, 12 1<Oti 
fitfg&3«fc?tcx^>^;§:fT&5o C©J§£\ x>y 

[0080] &©&&{bxgp 2-ea, buj$isi«u:lt 
* (ibis (b) . *»c, &m&~>v=i>m&i&x 

fcit), JWS*S/«j3y«Ri 2©®;WPffit&-3<k so 
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3K**rs. cos, i'*>£;*ji»j«ieP4** 
j5fibTmg)f$(c^j}->aA«i 4*«ia-r« am 

(c) W „ 

[0081] e ©a, mfc^ y n »8Ujgixs P5ic 
t, *eii^'j3>iii 5$mu ^<^b«ffMx 

SPe'KiO, iftttfblti 3©ffi±fcCVDttk:«toT 
¥fflfcfflWBic»j*u Bf«xeP7te«fcD¥aftffi* 
*jjw*j:3fcw*«iji*ffa5 mm (d) #10 = 

5/U3V»R2i:»»)^*>-a*fT*V^ (El 5 (a) # 
IS) , «*XS P 9 icTWMmZft* 5 chick 9, * 

u 3 >nn 2 4 «im jgfig-rs crh ( b ) # 
so „ c©& % mrnxmp 1 otit), *e«sM3^stij 
•ras TW*«yi*ff*3 c tick w B >"j3y 

112 4 *3mgjSiWW 2 3 a ~ 2 3 c KtHMHIlfc 
»LTSO IS«2 2&&i&t& (HH (c) # 

m = 

[0 0 8 2] c©«fc3£8S5©sy&*ag{c«J;ttfcr, m* 

©SaS*?7B^®« 2 3 a ~ 2 3 c £Kttfc«$© S 
O ISS2 4 t^SC ttfT*£5©T\ *?^tt©g* 
Stfl*)±U «5CWRftt©fa±*Binsi:#li:, » 
JfrFfcfl^i&trc ©?, »fi©(Rl±tfeS 

[0 0 8 3] #St|Jtt, ±82SSSBB!Uc©*HS*ns 
fc©T?ttfc<, ^©±5tcfi7B*fcffiSl?#*. 
3 ti, ttfURl 6{C*D^T^)BII'>y3Viia^*«l 
L Ten®. £ ITC ©^fti/ 'J 3 v«*BfJ8*S C fc 

[008 4] ^ft^fflSfii: UTtt, U 3 > 

SSl 2KWc ^Hi/U3>'Sfifcxif^^->+;P 

**«WILfet©*ffl^TfefiV^U *SV>«, WiA 
>>"j3^SS©gffi{c^?LK^7BfiScU cntcxlf^^ 

-> + )imttmmB!& l fistg^ffl v^a c 1 1 t- # a 0 

[0 0 8 5] Il~l4OH»lOMOS0 iSfi 
1, 1 9fc»5©*»7^«©*lJ«©SO I»«2 2£Z 

**nfc««*#-r*«i«© s 0 1 mmx'&Zo 
[0086] *m#m&. xmaM*4Kimsmi£ 

K»«*nfet©i:LTta<, c©«^fc, mn<om 

[0 0 8 7] W*VjSAIW#Sl:LT«, a*3rt$"J 
ffi*^l)3>'i:S%5t>©%ffli,'«Si:i:t.T*#So c© 

»&k » , t ts u 7= 4 * >&xmz tfmfiv mm t 
as* o ic&fflg.micm&*mmLx&i&ir% ctia 
k> 1 moMxy&xtt'm? ctX"(*>&xm*Bi8. 



(11) 



1 1-14 5 4 8 1 



19 



20 



m i ] *%w(om i om. 



m*n&so is&©£ 



[0 2] MOS h7>i?Xf<Dm5SM\Sffim 

[03] mmxm<Dm.mmmw® 
[0 4] soi mmmmxm^mtm^wi^m «■ 
©i) 

[0 5] S 0 I WROHJfiIS*^S6S«WffiH «■ 
©2) 

[06] m*%®Bftn.*nr^tzm&<Dm\m^m 

[0 7 ] *S9§<D£ 2 S 0 I g«© 

[08] s o 1 9wmB2Wffi*w&»affim «■ 

©2) 

[0 9] *«WO»3 05<at^i!*^-rH3ffiaH 
[010] SOI MS<O§£gIg£^-f«i:£W$T®0 

[0ii] *«wo»4o«MHett*^"rH3«aH 
[012] soi mm<ommxm^7n-rm^.mmm 



[013] so issoaugi: 

(*©2) 

[014] *»W©»50* 

©Sjiis^^-r^sw»fS0 

[015] SOI WROffifiX 
(^©2) 

1, 1 A, IB, 19, 2 2fi 

«) , 2«m^ B s B ~>u3ys« 

10 I, 4, 23a, 23b, 23 
MI) , 4 ateV-X, KU-f 
AWL 5«M0S Y^yVT,* 

m, 1 2t,mmM,i/V3>mm 

3tttMNtA. 14, 2 0a, 

R) . i ettttttm wa<k*a 
mm) t-sso 



(*©o 



s o i s« 

caw*) , 3»*e» 

c (i*?$J£1RI« (¥» 

, 6tty-MMfc!l, 7 
-/k 9«->D1MF 
(¥*Ht*ffl*t6) , 1 
2 0 b, 2 0 clZ^tl/ 

mum , i7, 2i, 
s&locossi (mi 



ii] 



[02] 



4« 4b 4a j 



[06] 




4a 4b 4q 




(12) 



#P^¥ 1 1- 1 4 5 4 8 1 



[03] 



P 1 



P 2 



P 3 



P4 



P 5 



P 6 



P 7 



P 8 



p g 



PIO 



Pll 









1 1 It I i 












-f * >i£A«JBfifcXg 












8 ft I B I g 








I s 






B 9 ^ to t I i 






tH Ml 


X € 






w s 


X S 









(14) 



ftfflW- 1 1 - 1 4 5 4 8 1 



P 1 



P2 



P4 



P 6 



P7 



P8 



P 9 



P10 





rra q i 






p 1 














P2 


m i 


( I g 










P 6 


a it 


It I A I S 










P7 


w 


* 


X g 










P 8 




# * I S 










PIO 




0 


X s 



[01 0] 



12c 12b I2d 



(a) 




Cb) 



.,12 



Cc) 



.2 
.12 



[011] 









* * <b x a 






w * >aAJi^jaxs 






i It I « I g 








x g 






to »} 6 *> * I g 








x a 






m m 


x g 



19 4 



1 3] 



(a) 



T. 



3-4 



-2 
-12 



20« 20e 



20b 



2 Z2 ^ ZZ S-3 



(c) 



i r 

19 4 



(15) 



1 1- 1 4 5 4 8 1 



(a) 



Cb) 



(c) 



(d) 





< * > £ A 

1 1 1 1 1 1 




13 
12 

.13 
-12 



\ 20c \ 
20q 20b 



20a 20c 20b 



[01 5] 



1 4] 



Ca) 



12a ia i2h «' 



(b) 



>r * > a- a 
15_J i III H 




(c) 



12 



-13 



.12 



13 

■15 



—14 
•—12 



(d) 



—14 

-w12 



(a) 



-3 

-14 
-12 



(b) 



<24 



CO 



23a 23b 23c 

/ I ( 



22 



(16) tPffff 1 1 - 1 4 5 4 8 1 



(51) Int. CI. 6 



F I 

H 0 1 L 29/78 



6 2 7 D 



